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Water Quality Evaluation Tool

-

BUILDING STRONG

« Evaluation tool approach:

v Develop schematic diagram for ECB, FWO, and each alternative

v' Compile historical data (if available)* to estimate baseline flows, TP/TN
concentrations, and TP/TN loads

v Apply MODFLOW results to estimate flows, TP/TN concentrations, and
TP/TN loads

v' Use conservative treatment assumptions for deep reservoirs, shallow
Impoundments, and natural storage features

*Data sources include SFWMD’s DBHYDRO database, FDEP, Loxahatchee River
District, Indian Trail Improvement District, and Mock Roos
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Evaluation Tool — ECB Example
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Existing Conditions Example

®

BUILDING STRONG

« FWO WQ estimated to be similar to ECB WQ
— Use MODFLOW outputs for FWO estimates
— Calculate TP and TN concentrations for 3 flowways
— Compare FWO with existing condition (ECB)

« FWO and ECB WQ used as starting point for alternatives evaluation
— Use MODFLOW outputs of project features for all alternatives
— Calculate TP and TN concentrations for 3 flowways
— Compare concentrations with ECB, FWO and WQ standards.
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WQ Improvement Assumptions

BUILDING STRONG

» Total phosphorus treatment efficiencies conservatively estimated
based on literature values, past Everglades performance, and best
professional judgment:

— Deep reservoirs assumed to have a concentration reduction of 15%
— Shallow impoundments assumed to have a concentration reduction of 20%
— Natural storage features assumed to have a 20% concentration reduction

Team of Professionals Making Tomorrow Better



Summary for TP Concentrations and Loads @

U.S.ARMY

BUILDING STRONG

MODFLOW flow results used to calculate flow, loads, and TP

CS3 92 6,428 92 6,430 92 - 76 6,415 35 1,764 92

C-18W 41 2,226 41 2,294 34 2,276 28 2,279 31 - 25 1,742
G-161 10 0 10 0 10 12 10 34 35 463 10 13
G-92 41 3,502 41 3,517 24 2,636 21 2,265 22 2,521 19 1,885
Lainhart 43 5674 43 5688 31 4,805 28 4,432 28 4,676 27 4,075
S-46 41 2,326 41 2,326 24 1,093 21 1,006 22 1,017 19 858

LR_NWF 50* 12,695 50* 12,709 41* 10,980 39* 10,607 39* 11,080 39* 10,142

*Target 54 ppb
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Summary for TN Concentrations and Loads @

BUILDING STRONG

MODFLOW flow results used to calculate flow, loads, and TN
concentrations (ppb) for ECB, FWO and 4 Alternatives:

ECB ECB FWO FWO |Alt2 Alt 2 Alt 5 Alt 5 Alt 10 Alt 10 Alt 13 Alt 13

TN Loads | TN Loads | TN Loads | TN Loads | TN Loads | TN Loads

(mg/L) | (tons) | (mg/L) (tons) | (mg/L) tons) (mg/L) | (tons) | (mg/L) | (tons) |(mg/L) | (tons)
G-92 88

0.92 0.92 0.87 0.87 96 0.87 102 0.87
S-46 0.95 53 0.95 53 0.90 40 0.90 44 0.90 42 0.90 41

LR_NWF 1.17* 297  1.17* 297  1.11* 297 1.11* 299 112+ Bl 1.12% 289

*Target 1.20 mg/L
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Alternative 2:
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~~  Alternative 2:
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Alternative 5
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Alternative 5:

<=
C10A
93/57503/6574

=
C10A
185/103183/23585

G,
%
< /4?‘/
.
o
%

Seepage
Corb

s

ITID to C-18W __

39/27639/1336 —
— M-O CANAL

29/2988/107 ASR to C-1
ett ~_21/5756/44
29/6214/222 S

ITID to M Canal

39/60241/2892 .

)

x III { 2 ®18 Basin to M Canal
N~ | 87/7893/1295

CWPB2

TP (ppb)/Flow (ac-ft)/TP load(kg)

Kitching Cr.
71/12900/1132
£ Hob® Grove
68/985%/189
RANCH COLONY ) psdel
s CANAL :
Cypress Cr. s \oREE
50/68380/42%3

MASTEN DAM "

LOX River l{VVF
39/218363/10607
INDIANTOWN ROAD
f.': ¥ & l

LAINHART DAM ! .'i.- v A

Lainhart Dam & '.
28/127627/4432 ] Rak 21/39561/1906
T ks
> v

Juplter Farms
46/38574/2167 G 2 )

| @92
e 21/89053/226‘3

C18 Weir

HUNGRYLAN 2G-
Canal ¥€° 1BW S : | G160
13/59334/932

~

|| ff ASR from C-1BW 4

A || bl 35/6152/266

= 1

.

NORTHLAKE BLVD 6161

North take Y641 10/2799I34
15/6834/130

M1-M2 Pump to C53
39/10989/529 |

M CANAL

\\‘c\\v
Ok

v /111/15153[10910 =

76/68134/64

Primary Structures

Culvert Lake Okeechobee

s ||| Watershed Restoration
Lok IOlee oounday

Pump Canals & Streams
Spillway

Wiir

Inactive Structure

e Primary
Secondary

» ¥ Kitching Cr. |
75/14381/1329
Hobe Grove ﬂ :

71/10270/903
Cypress Cr.

54
oy, A )
53/73167/4790 | & L. @
Lainhart Dam s " I NWF

i

3 *6_WEIR T
Jupiter Farms

[N 546 ; \'\
46/38646 f2171 41/36311 /2326

G92 \' o
41/69067/3517
|l' T

C18 Weir (153,17:/0'
- 41/45045/2294
‘13‘: SISyt "R et
mD bt S
% 39/85811/4147 North Lake é a——

i ,} * cwrs2 15/4211/80

,t' » 133/60950/9996 ks
. . =FQ
) e CS3 OO0
B ek
92/56684/6430
L

“&’f" 185/103183/23585
CIOA I--%h

93/57503/6574
hl

Corbett
29/4777/171

" »,-r ‘\..,,\ «).

Lanes

Cs4 ¥

a3 SSAE cfer i o & 5 40/41596/2052:
/145153/22036 T _- Lw iy
g. 0 2

T T =
b2 3A L

101/69945/8738 L. 181/576/128 B« lonarts i Ay o 1t

Team of Profess:onals Making Tomorrow Better
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Alternative 10

Alternative 10: TP (ppB)/FIOWs(ac-ft)/TP load(kg)f'
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Alternative 10: TP (ppb)/FIOWs(ac-ft)/TP Ioad(kg)f’
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Alternative 13
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= ) “Alternative 13: TP (ppb)/Flovrvr(ac-ft)/TP. I'o;d(kg). N \
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B @Specific Conductance Analysis for Alt 10 -

ll S.ARMY

C-51 Area (acres) 1,600

C-51 Volume (ac-ft) 44,000 -
C-51 Depth (ft) 27.5 -
Seepage rate (in/day) 0.33! 0.257

Annual seepage Qseep (ac-ft) 16,060 12,034 -
% of Seepage (Qseep/Qtotal) 26% 19% -
Seepage Specific Conductance (uS/cm) 3,220° 3,220 -
Specific Conductance of C-51 Reservoir (uS/cm) 1,053 936 -
Specific Conductance of C-51 Reservoir at CS2 (uS/cm) 7584 709 548
Seepage Specific Conductance (uS/cm) for 800 (uS/cm) target at CS2 3,700 4,565 -

*Note: 1 - data in the dry season period of 4/28-6/17/2011 in L-8 reservoir extended to 365 day for maximum; 2 - extended 182 days of dry
season and 183 days for half of the seepage rate for wet season; 3 - observation of L-8 FEB in 2016-2018. 4 — assumes mixing in L8 Canal
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Historic Conditions Table

®
U.S.ARMY
RLIII DING STRONG
Inflow Outflow
Flowrwray Basin/natural area Volume [ac-fit) TP [mg,L) TM (mg L) Volume [ac-fit) TP (mg/L) TM (Mg L)

3 Palidlar Mot measured Mot measured | Mot measured Mot measured Mot measured Mot measured

3 Cypress Creelk Mot measured 0.0749 1.11 20,886 0.053 <1_ 54

3 Hobe-5t.lucie Mot measured 0.110 1.26 3,759 0.071 <1.54

3 Kitching Creek Mot measured 0.0749 1.32 10,554 0.075 1.363

2 C-18 Basin 27804 0.029 1.00 44594 0.0 0.98

2 C-18 Basin 15790 0017 1.225 44554 0.029 1.037

2 Lox Slough 20639 0.015 1.011 34021 0.029 0.81

1+ |iake Okeechobee c10a| 103183 0.185 ..s [

1 L-8+Lake to C51 117925 0.143 2.3 117925 0.123 1.636

1 ITID 27304 0.039 1.352 278304 0.039 1.352

1 GWE 13442 0.01 0.839 2977 * 0.01 0.839

1 GWE 13442 0.01 0.839 17660 ** 0.013 1.011
Riwver Loxahatchee River MWF 101599 0019 1.17 _

Middle Estuary

River (Southwest Fork) AS675 0.041 0.946

NM = Not measured

Team of Professionals Making Tomorrow Better




FWOQO Table

I Al oo

vt Flooer

z

Floswwsrwarays

Basin natwural aresa

“WWolumee [(ac—it)

TP (e L)

T (e L]

“WWolumee [(ac—Ft)

TP (muegs L)

T (g L)

= Palfdar Mot measured Mot measured| Not measured Mot measured Hot measureddNot mMmeasured
= Cypress Crecek Mot measured OO 79 1 13 FS.157F o055 o e
= Hole-St lucie Mot measured Oy _ 3 30 1. Ze A, ZFF i O O F A =1 Sl
= Eitching Creek Mot measured o.OoO7F9 = AL, S5 oOOoO7FS 1. 35S
2 C-158 Basin ATFTFT O OAT A A5 5S O OA T O 95
b4 C-15 Basin O 2 55 O DS A _AWihE LSS O D2 a A O=EF
2 Lox Slougsh L o B e OOl s 1 O3 . O DO2ZF9 O =4
Lake Okeechobes
a L - ACOIA1S3S o155 2 a5
a L-S+Lake ACACHMS O 12>3 2 = -85511 O e O e
a iITiC» S5511 O O=9 1 352 S5511 O O=9 1 352
a W P Sc554 O L O _S39 2OFF = L U O S=9
ad SWW P SEees54 L o 839 A7l *=F L e e R
Loxahatchee Riwver
Riwver MWW 205551 Oy Sl A _AF
PATddle Estuary:
Riwer [(Southwvwesit Fork) SZe3I1l Oy Dl A O 9da

Team of Professionals Making Tomorrow Better



Alternative 2 Table

Inflow O itflow
Flowwrweay Basin/natural area Wolume [(ac-fi) TP [(migs L) T [(mglL) Wolume [ac-fit) TP [(mgy L) TN (migSL) Data Sources
3 Palhlar Mot measured Mot measured| Mot measured Mot measured Not measuredMNot measured Not applicable
3 Cypress Creek Mot measured 0.079 1.11 58,380 0. 050 <1.54 LRD 20165
3 Hobe-S5t.lucie Mot measured 0.110 1.2 9,455 0.071 <1.540 LRD 2016
3 Kitching Creek Mot measured 0.079 1.32 12,906 0.068 1.363 LRD 2016
2 C-18 Basin S300 0,017 1 44594 0.034 0.985 LRD 2016
S5PW N D,
2 C-18 Basin 1790 0.017 1.225 85570 0.034 0.985 DEHYDRO, 2017
2 Lox Slough 13814 O.011 1.011 SA4ATTS O 013 0. 81 Mock Roos 2017
Lake COkeechobee
1 CLOA o 0. D00 2.45
1 L-8+Lake 129211 0.185 2.3 129211 0.123 1.636 Julian 2016
IDIT personal
comimunication,
and SFPWHND, -
1 ITID 16518 0.039 1.352 16518 0,039 1.352 DBHYDRO, 2017
SFPWRMN DY,
1 GWP S5F240 0.0 0.839 29TFTF *F 0.01 0. 239 DBHYDRO, 2017
S5FW N D,
1 G P SF240 0.0 0D.839 17660 ** 0013 1.011 DBHYDRO, 2017
Loxahatchee River
Riwver MW 216608 00421 1.11 Julian 2016
ricddle Estuary
Riwver (Southwwest Fork]) I6193 0024 0. 8599 LRD 20016
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Alternative 5 Table

Lm i losr

CrurtFloear

F lowarwaarany

Basing natural area

Worlwumme (ac—Fit)

T [(mesL)

T (e L)

“Worlwrmme (ac—Fit)

T (s L)

T (e L)

= Palkiar Mot measured Mot measured| FMot measured Mot measzured pNot measuredNot measured
= Cwpress Creek ot mea=ured D S ju I B8, =80 D S R s
= Hobe-St lucie Mot measured e e ] 1 e g9 455 o Oaes =1 S5
= Kitching Creek Mot measured D OF 9 1 =F A2 O O 7 A 1 3535
= C-128 Basin =21 1 O 220 a co==22 O 225 Ooo=35S
= C-158 Basin 2955 O 229 A Fr25S EEes555 O 2 S O.955
= Lox Slough L= J e (- R R A O S9==a DAL= O =1
Lake Okesechobes
a L T AO=15= o 155 Z 45
a L-8+Lake OIS 56E544 o 135 Z2 3 OS5 54 o 125 1 835
i I T 277539 O O=9 AL =Z5ZF 239 O O=9 AL =Z5ZE
a =W =214 A O =229 oO=m7F=E 1 O =229
a =W P 58513 O O L O _S539 5854 Ch i 2 A O13
Lo=ahatchee Riwver
Riwver [t VLTl o 215353 O O=9 i e ]
FATddle Estuary
Riwer (Southwwest Fork] ZOS5E1 o e o 899
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Alternative 10 Table

®
| U.S.ARMY I — — — - — -
IimfFlowsr Ot Flomer \G
Flowsrweranyr Basiny natural area wolume [(ac-—Ft) T (s L) Trd (e L) wWolurmee [ac—Ft]) T (s L) Trd (e L)
= Falhldar Mot mea=sured Mot measzured|] RNot mMmeasured Mot measured Hot measureddot measured
= Cypress Crecek ot measured O O7F9 e 1 T3S, 5836 O O =i = Sl
= Hobe-St lucie Mot measured o i e ] 1. == =, =9 O ODES =1 S
= Kitching Creek ot measured O O7F9 1A = 12 =535 e 1. 3=
= C-18 Basin SZ21ZF L ey a 58548 D = o os5S
= C-18 Basin .-} ] A ZFE25S 58544 D = A O o555
= Lo= Sloush A S 4009 O O= 1 - (R I FERSOS A= =1 1
Lake Okeecholoese
m s, A1 SS o185 2 _ 45
m L-S5+Lake .-} 1 e e 2 = 4I5Sk 2= A 535
1
m ITICy STFO7FL D iO=Eo AL =Z5ZF F = e D S0 1. 35F
A =W QDS S s (- O 539 AOEIS O L o 539
m =W LIS S5 Ch L O 8539 Z2FTFE D O1S5423855 A O1
Lox=ahatchee Riwver
Riwver P W 22 TFOTO O A= [ ]
rATddle Estuasiry
Fiwver (Southwvrest Fork] e e e O D=2 O 899
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Alternative 13 Table

®

Iimffl o

it Flomer

BUILDING STRONG

Flowararayr

Basing matural area

WWolum e [(ac—Ft)

TP (g L)

T [(rg L)

wolumie [(ac—t)

TP [(rg L)

T (e L)

= Palfklar Mot measured Mot measured| Mot measured Mot measured MNot measuredNot measured
= Cypress Crecek Mot measured O O7FS 1 .11 55,5365 O _OSiO =1 Sl
= Holbe-Sst lucie ot measured LT s ] e 9 459 L e =1 S
= Kitching Creek Mot measured O o733 1 IE A1ZE OE O 7 L 1 33
= C-18 Basin 4505 OO0 A S7F a0l OoOZ2s O 955
= C-1.58 Basin L} O e A 225 A10Oa1LS O xS O 955
= Lox Slough A7 EF O 225 Tl s
i Lake Okeecholeese O e e Z a5
s L-8+4+Lake (-] 0 e .= 151 = O = 1 AL . =3I=
s I T SZ0OFAL D39 AL ZS5ZF S=Z0F A D IOo=g AL.=ZS5F
a oW P S5 7F S0 O O o539 Q=552 - ] O =539
a =W P 5 7F S0 o O S539 o e e L e e
Lo=ahatchee Riwver
Riwer =l " 2O0O052= OO0 A A1AS
rATddile Estuary
Riwer [(Southwest Fork) ITEIS OO 19 o .S8937F
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